Oral glucose tolerance after either partial gastrectomy or vagotomy and pyloroplasty for duodenal ulcer was markedly affected by posture. Peak blood glucoses and the degree of reactive hypoglycaemia were greater in the erect than in the supine position. This is probably due to positional changes in gastric emptying, and our findings support the view that after gastric surgery alteration in gastric emptying rate is the main factor responsible for the change in oral glucose tolerance.
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Introduction
Glucose tolerance is often abnormal after gastric resection, with a high peak value and a tendency to reactive hypoglycaemia. We have previously presented evidence that this reactive hypoglycaemia is due largely to the altered pattern of gastric emptying rather than to hypersecretion of insulin (Holdsworth et al., 1969) . Gastric emptying of a "balanced" fluid meal has been shown to vary greatly with posture after vagotomy and a drinage procedure (McKelvey et al., 1969) , and this is also true for 20 g/100 ml of glucose solution after either vagotomy and pyloroplasty or a Polya partial gastrectomy (I. HulmeMoir and C. D. Holdsworth, unpublished observations). We have, therefore, studied the effect of posture on glucose tolerance in patients with gastric and duodenal ulcer before and after surgery.
Patients and Methods
The subjects studied were a consecutive series of patients referred to a surgical unit with an established diagnosis of benign gastric or duodenal ulcer. Preoperative studies were carried out a few days before surgery. Postoperative studies were carried out several weeks after surgery. Oral Blood glucose was measured by a reducing method on a Technicon AutoAnalyzer. Plasma levels of immunoreactive insulin were determined by radioimmunoassay, using dextrancoated charcoal to separate the bound and free fractions (Herbert et al., 1965) . The significance of differences in blood glucose and plasma insulin was assessed by Student's t test for unpaired data, as it was not possible to study all patients in the two positions. Statistical analysis of data was carried out only for "peak levels," which are the highest blood glucose or plasma insulin levels recorded during a test, and for the degree of "reactive hypoglycaemia." By reactive hypoglycaemia we mean the maximum fall in blood glucose below fasting levels observed late in the test, between 90 and 150 minutes after ingestion of the glucose meal.
Results

DUODENAL ULCER
Preoperative.-Posture had no significant effect on the glucose tolerance (Fig. 1 ). The peak blood glucose level was only slightly higher during the erect test than during the supine test. Peak plasma insulin levels were also unaffected by posture, mean values being 173 ,uU/ml during supine tests and 184 ,uU/ml during the erect tests.
Postoperative.-Two operative procedures were used. Six patients had a procedure, either a Polya gastrectomy or a vagotomy plus antrectomy, which involved gastric resection. Their postoperative glucose tolerance tests are shown in Fig. 2 . In contrast to the preoperative findings, posture had a considerable effect on the glucose tolerance, with a peak blood glucose much higher in the erect than in the supine position (P < 0-001). Nine patients had a vagotomy and pyloroplasty, and their postoperative glucose tolerance tests are shown in Fig. 3 . In these patients the findings were similar and although the effects of the posture were less pronounced the peak glucose in the erect position was again significantly higher (P < 0 001) than in the supine position. In the supine position the degree of reactive hypo-glycaemia was 13 mg/100 ml after a Billroth II procedure and 15 mg/100 ml after vagotomy and pyloroplasty. In the erect position reactive hypoglycaemia was greater at 25 mg/100 ml and 28 mg/100 ml respectively, but this difference in the extent of hypoglycaemia in the two positions is not statistically significant. Peak plasma insulin levels reflected corresponding blood glucose values. When considering all these patients together, mean peak plasma insulins were higher at 197 uU/ml in the erect than in the supine position (127 ,uU/ml), but there was a wide scatter of results and the difference is not significant. Preoperative.-Only four complete studies were performed.
As in the duodenal ulcer patients, peak blood glucose values were a little higher in the erect than in the supine position (Fig. 4) . Peak plasma insulin values were similar during the supine (102 ,uU/ml) and erect (87 5 AU/ml) studies.
Postoperative.-Only four complete studies were performed. Three of the patients had a Billroth I gastrectomy and two had a Polya gastrectomy. Posture did not effect glucose tolerance in these patients, their peak values and the mild reactive hypoglycaemia being similar (Fig. 5) . Peak plasma insulin levels were slightly higher in the erect tests (122 ,U/ml) than in the supine studies (90-2 ,uU/ml). 
Discussion
The most striking feature of these studies is the noticeable effect of posture on glucose tolerance in patients after gastric surgery for duodenal ulcer. After either partial gastrectomy or vagotomy and pyloroplasty the peak blood glucose was significantly higher in the sitting patient than the supine patient. The extent of reactive hypoglycaemia was also greater in the erect position in these patients. In all studies the plasma insulins reflected the shape of the glucose tolerance curve. Preoperatively peak plasma insulin levels were unaffected by posture in both groups of patients. Postoperatively the plasma insulin was only changed in duodenal ulcer patients studied supine, in which position oral glucose tolerance curves were also flatter.
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It is likely that all the observed differences in glucose tolerance are due to changes in the rate of gastric emptying. Preliminary unpublished studies of our own indicate that after either Polya gastrectomy or vagotomy and pyloroplasty the emptying rate of a liquid glucose meal is much faster in the sitting than in the supine position.
After surgery for gastric ulcer neither peak blood glucose nor the degree of reactive hypoglycaemia was affected by posture. On inspection of individual results, in one of the two patients who had a Polya gastrectomy there was a postural change in glucose tolerance. Our unpublished studies of gastric emptying indicate that the absence of a postural effect on glucose tolerance in the group as a whole is due to the different type of gastrectomy (Billroth I), which is not associated with the rapid emptying seen after either the Polya procedure or vagotomy and pyloroplasty. This is consistent with other evidence that changes in the rate and pattern of gastric emptying after surgery are largely responsible for postgastrectomy reactive hypoglycaemia. In a previous paper suggesting this (Holdsworth et al, 1969) we did not specify the position of the patients during oral glucose tolerance tests. They were in fact supine, which probably explains the mild degree of reactive hypoglycaemia observed in the study. In numerous papers devoted to the study of postoperative glucose tolerance the position of the patient is likewise not stated, and may account for the variable frequency of reactive hypoglycaemia in different reports.
Abnormal glucose tolerance has from time to time been reported in patients with peptic ulcer, and it is possible that these, too, are caused by changed gastric emptying. Platt et al, (1949) found higher peak blood glucose levels in duodenal ulcer patients after oral glucose than in controls, and although this was not confirmed by Buchanan et al. (1967) these workers found higher plasma insulin levels in duodenal ulcer subjects after oral glucose. Gastric emptying of a solid meal is faster in subjects with a duodenal ulcer than in normal subjects (Griffith et al. 1966) and if this is the case of oral glucose rapid gastric emptying could explain the reports of abnormal oral glucose tolerance curves in duodenal ulcer. In the present studies there are too few gastric ulcer subjects to make a valid comparison with the duodenal ulcer subjects, especially as no attempt was made to match them for age, sex, or weight.
Introduction
Beyond the first year of life the main cause of death in children is accident. It has been estimated that one in 10 of the child population of the United Kingdom has a serious accident every year, the annual total being greater than a million (Court and Jackson, 1972) . Many accidents result in head injury, which is the principal cause of admission of children to hospital after trauma (Rickham, 1961) . In the hospitals in Newcastle upon Tyne there has been a sixfold increase in the past 20 years in the numbers of children admitted with head injury (Fig. 1) , and in 1971 these accounted for 13-9% of all admissions to the paediatric wards of the two major hospitals in the city. A number of factors in addition to the real rise in accident rate may have contributed to this increase, but its implications for the hospital service are obvious.
There have been several extensive surveys of head injury in childhood (Burkinshaw, 1960; Partington, 1960; Hendrick et 
